Steroidogenesis in guinea pig adrenal cortex: effects of ACTH on steroid secretion and steroidogenic enzyme activities and expression.
In this study, we investigated guinea pig adrenal steroidogenesis, specially, C19 steroid production. Analysis of adrenal steroids by high performance liquid chromatography and gas chromatography indicated the presence of androstenedione and 11β-hydroxyandrostenedione. Adrenal androstenedione and 11β-hydroxyandrostenedione levels were stimulated by ACTH administration while only 11β-hydroxyandrostenedione was increased in plasma. In vitro studies using adrenal cortex cells in primary culture confirmed that 11β-hydroxyandrostenedione is the major C19 steroid secreted. The chronic treatment of guinea pig with ACTH stimulated all adrenal post-pregnenolone enzyme activities and decreased P 450c17 mRNA levels while P 450scc, 3β-hydroxysteroid dehydrogenase and P450c11 mRNAs remained unaffected. Treatment of adrenal cells in primary culture with ACTH for 72 h changed the distribution of steroids secreted and decreased 21-hydroxylase activity while 17α-hydroxylase and 17,20-lyase activities were increased favoring C19 steroid production. In ACTH-treated cells, the mRNA levels for P450c21 and P450c17 increased and reached a peak at 18 h. Our data indicate that treatment with ACTH stimulates adrenal steroidogenic capacity by increasing steroid secretion and causes transcriptional and post-transcriptional effects on steroidogenic enzymes gene expression. Finally, the direct action of steroids on steroid production by adrenal cells in primary culture was investigated. Our data indicate that steroids themselves increase C19 steroid synthesis and inhibit glucocorticoid production without affecting gene expression for steroidogenic enzymes.